] /;
I n S h t The first mission to thoroughly 3
I g study the deep interior of Mars
© 2018 California Institute of Technology
Government sponsorship acknowledged

Troy Lee Hudson
Jet Propulsion Laboratory, California Institute of Technology



ted the surface of Mars

tiga

INvVes

have

IOUS MISSIONS

Prev

T

=

e
o\
§

y
i
'

el
N




Did all rocky planets form from the same stuff?




As a planet forms, it collects more material and grows larger.




More than just a Mars mission: InSight’s findings will tell us more
about how ALL the rocky planets of the solar system formed.
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We know Earth and the Moon pretty well.

e
100+ years of terrestrial
seismology and geology

Warm: liquid outer core = magnetic field Cold: solid throughout,
remnant magnetism
Active: volcanoes, earthquakes, plate
tectonics
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We haven’t looked deep inside Mars yet, so we have lots of questions.
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Vital signs: windows into the
deep interior of Mars

J Structure — Marsquakes
perature — Heat Flow

and Wobble




InSight Science Goals:

 The size of the core; its

composition; and its state
(liquid, solid, or partially dissolved)

(O Atmosphere

O Crust

O Mantie

d The thickness and structure of
the crust

d The structure of t
Its composition
much heat is st|II f|OW| agout




InSight Science Goals: InSight Measurements:

J How powerful and frequent internal
seismic activity is on Mars, and where it
IS located within the structure of the
planet

 The size of the core; its

composition; and its state
(liquid, solid, or partially dissolved)

A

J The thickness and structure of ~\/ U How Mars reacts to meteorite impacts

the crust

L How the surface of Mars flexes as its

J The structure of th moon Phobos passes overhead

Its compositio
and wobble of Mars

= U The temperature profile with depth and s
the thermal properties of the ground i



InSight Instruments: InSight Measurements:

® How powerful and frequent internal
seismic activity is on Mars, and where it
IS located within the structure of the
planet

® How Mars reacts to meteorite impacts

® How the surface of Mars flexes as its
moon Phobos passes overhead

and wobble of Mars

== ® The temperature prgflle with depth and W?:,...ﬂ_
the thermal properties of the ground



The lander has several tools
dedicated to studying the deep interior of Mars.
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Heat Flow Probe



InSight carries a seismometer to listen for marsquakes.
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SEIS Instrument

Very Broad Baseline (VBB)
Seismometer .
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Short Period
(SP) Seismometer

SEIS is as good as
the best Earth-based
seismometers.
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Other SEIS
Components




What causes seismic signals on Mars?

® Viking Lander II
+ Viking Lander |
A Mars Pathfinder
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SEIS measures arrival time, direction, and character of seismic waves.
InSight uses these to make better models of Mars’ interior.

velocity model: Anderson et al (1977)
blue: P - waves

red: SV - waves

source: vertical impact

Martin van Driel
www.axisem.info




InSight will test Mars’ reflexes with RISE,
telling us about Mars’ core.
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RISE measures InSight’s location to within a few centimeters.- |
Impressive for a lander that's millions of miles away!
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The Heat Flow and Physical Properties Package, HP3,
will take Mars’ temperature.

Heat Flow Probe




HP3 Instrument

Grapple Hook —

HP3 measures heat flow to understand the chemical
and thermal evolution of Mars

L Quantity of radioactive elements acquired during formation
0 Thermal history of Mars
L Energy to drive present-day geologic activity

ined by measuring the thermal conductivity
nge of temperature with depth).
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HP3 Mole

Tilt
Sensor

Motor &
Gearbox

40 cm

HP3 mole makes slow and steady progress
to 5 meters below the martian surface

O 3 seconds per hammer stroke

O 10 cycles: penetration, cool-down, and measurement
O 24 hours of slow heating to measure thermal properties
O 50 cm of additional depth each cycle

O 3 days between penetration cycles

53 66 58 > 75 78 8 8 8 /////w

F Hamme.l'ing : Do Do Do Co Co - ] |

Bl The mole heats up to
3 measure subsurface
thermal properties

22






Timelapse of HP2 mole penetration to 5 meters in 5.5 hours!

Time (hours)
00:00 01:12 02:24 03:36 04:48 06:00

Tether is 36 mm wide
and marked with ink
every 5 cm




HP3 Monitors Subsurface Temperatures.

Tether Length Monitor

A S o — 100 sals
Surface —— 200 sols

Disturbances

200 sols
——400 sols
— 500 sols

600 sols

Depth (m)

Thermal
Gradient

220 225 230 235
Temperature (K)

From Sigler et al., 2017
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InSight has an arm to place instruments on the ground.




More than just a Mars mission.

Solar System Rocky Planets
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InSight Mission Timeline

R o Vg
Sdos 484

ilding the Launch Cruise to Mars Approach Landing on Mars Surface Operatic
spacecraft - May to June 2018 Summer/ Fall 2018 towards Mars November 26, 2018 — 2020+
Complete! Fall 2018 2018
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InSight will land at Elysium Planitia on November 26, 2018!




Two Mars Cube One (MarCO) cubesats will fly with InSight to Mars.




The InSight Lander carries a chip with names submitted by the public.
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2.4 million names will go to Mars aboard InSight!
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InSight Roadshow!
We are going on the road and coming to a town near you!

Map Satellite

Tour Stops:

gl:rrkch 30-April 1: Turtle Bay Exploration str?(f,:g /7;;;!

NEVADA

Talk to
March 30: Shasta Unified School District - geno . =
David Marr Theater ' S C | e n t | S t S
Sacralhento

April 13-15: Powerhouse Science Center {
tcisco

San F 4
April 18-22: Exploratorium San Jose

=8 See Exhibits

Death Valley
CRLIEORNIZ National Park Las Vegas
o

April 27-29: San Luis Obispo Children's
Museum

May 2-3: Santa Maria Valley Discovery ’ Bgkersficld

Museum ' * y ke YOUI‘ OWI’]

(e]
quake
May 3: Lompoc Public Library - Grossman

San Di o
Gallery 8i0iedo

May 3: Cal Poly San Luis Obispo

- Mexicali —
Tijuana

Map data ©2018 Google, INEGI Terms of Use - ;t.
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InSight has two color cameras,
which serve as the lander’s eyes.




In January, InSight stretched out its solar panels one last time
before getting packed and shipped to the launch site.



https://drive.google.com/file/d/1eWxsEd6DLYWVlTtIIQd29A4q9a7WaLtT/view

